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Immediate effects of two  
attention strategies on trunk  
control on patients after stroke.  
A randomized controlled pilot trial
Simone Mückel1 and Jan Mehrholz1,2
Abstract
Objective: To compare the immediate effects of an external focus to enhance lateral body weight shift 
after stroke.
Design: Randomized controlled trial.
Setting: Inpatient rehabilitation hospital.
Subjects: Twenty patients after stroke (11 males; mean (SD) age 72.2 (7.4) years; duration of illness 56 
(14) days; there were 9 (45%) left-sided strokes) with impaired sitting balance were randomly allocated 
into two groups either external focus (n = 10) or internal focus (n = 10).
Intervention: Patients in the external focus group, while sitting, were instructed to shift as much weight 
as they could sidewards to an external point next to their hip. Patients in the internal focus group were 
instructed to shift as much weight as they could sidewards to their hip.
Main outcome measures: Immediate lateral body weight shift as well as anterior–posterior deviation 
was measured in centimetres with a sensor mat.
Results: Patients in the external focus group achieved greater lateral body weight shift than those in the 
internal focus group (mean shift (SD) 8.7 (2.6) cm vs. 4.5 (3.3) cm, respectively; P = 0.006). However, 
there were no significant differences in anterior–posterior deviation (mean shift (SD) 2.3 (1.3) cm vs. 1.2 
(1.2) cm, respectively; P = 0.08).
Conclusion: Using an external focus may lead immediately to an enhanced lateral body weight shift while 
sitting, without increasing anterior–posterior deviation.
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Introduction
Instructions play an important role in training motor 
performance.1–4 One important example is to direct 
the focus of attention when given instructions. 
Focusing attention on an object or an effect on the 
environment is called an ‘external focus strategy’, 
and focusing attention on a subject’s own movement 
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or body motion is called an ‘internal focus strat-
egy’.5 External therapeutic focus strategies are well 
evaluated with a positive effect on balance in healthy 
subjects5–10 and on optimizing movements in sports 
(e.g. in golf, tennis, or skiing).8,11 There are also a 
few clinical studies describing positive effects when 
using external focus strategies in instructions during 
therapy of patients after stroke.12–14 However, these 
studies after stroke focused on optimizing move-
ments of the upper limb.
Until now, no study has evaluated the immedi-
ate effects of instructions on trunk control, defined 
as the ability of the trunk muscles to allow the body 
to remain upright and to adjust weight shift after 
stroke. Trunk control is, however, an important 
predictor of motor skills after stroke. Research 
indicates a robust correlation between trunk con-
trol and walking function and motor performance 
at discharge from hospital15,16 and trunk control 
may also have positive effects on sit-to-stand per-
formance and other functional abilities.17
The aim of the present study was, therefore, to 
investigate the immediate effects of using an exter-
nal focus instruction to improve lateral body weight 
shift as an important part of trunk control of patients 
after stroke.
Methods
We included all patients after first stroke aged 
between 50 and 80 years who were not able to walk 
without physical assistance of one person 
(Functional Ambulation Categories, FAC 1 or 2),12 
had reduced muscle strength in the affected hip 
flexors and abductors (defined as Medical Research 
Council, MRC grade 2–3), without apparent limi-
tations in proprioception of the paretic leg (defined 
as 3–6 points in the sensory subtest of the Fugl-
Meyer Assessment of the lower limb),13 with good 
to moderate trunk control (defined as more than 48 
points in the Trunk Control Test)14 and with written 
informed consent.
We excluded patients with neurological diseases 
such as dementia or brain tumours, with orthopae-
dic disease causing pain in the lumbar spine and 
hip area, severe global aphasia and a pronounced 
neglect (defined as ≤100 points in the Behavioural 
Inattention Test).15
Based on our a priori sample size calculation, 
we estimated a required sample size of 20 patients 
for rejecting the null hypothesis (assumptions were 
alpha = 0.05, power = 80%) and an assumed differ-
ence between groups of 4 cm lateral body weight 
shift. We therefore prepared 20 lots in sealed and 
opaque envelopes in an urn (ten lots indicating 
external and ten lots indicating internal focus 
group) for randomization.
Patients sat on a sensor mat placed on a therapy 
bench, back unsupported and hands in lap, hip and 
knee joints flexed 90 degrees and feet placed on 
the ground; fossa of knees was set on the edge of 
the bench.
For patients in the external focus group we 
placed a green point (diameter 15 cm, see Figure 1, 
on the journal website only) on the bench 20 cm 
lateral from the trochanter major of the ipsilesional 
trunk side (non-affected side of the body). For 
patients in the internal focus group no such visual 
focus was provided.
One sample task was used to demonstrate the 
principle of testing in both groups.
We used the following predefined instructions 
for the task in the external focus group:
First: ‘Sit comfortably’, second: ‘Shift your body 
weight as much as possible towards the green circle 
without using your arms’ and third ‘Please indicate by 
a clear “yes” when the maximum body weight shift is 
achieved!’ All patients performed this procedure three 
times.
We used the following predefined instructions for 
the task in the internal focus group:
First: ‘Sit comfortably’, second: ‘Shift your body 
weight as much as possible towards your “healthy 
side” without using your arms’ and third ‘Please 
indicate by a clear “yes” when the maximum body 
weight shift is achieved!’
All patients performed this procedure three times.
We used a sensor mat (Mflex 4.0, Vista Medical 
Ltd. 2008) to measure (a) the immediate body 
weight shift to the non-affected side and (b) the 
anterior–posterior deviation of the centre of mass 
and (c) the maximum anterior, posterior and hori-
zontal centre of mass in centimetres. We blinded 
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the computer screen for patients so that they did 
not receive feedback on performance. The person 
undertaking the assessment (collecting the data) of 
the shift of balance and also the statistician did not 
know which group the patient was in. However, the 
therapist who instructed had to know the group 
allocation for appropriate commands.
Results are presented as means with standard 
deviation if not stated otherwise, as analysed with 
the Statistical Package for Social Sciences Version 
20. We used always non-parametric tests (e.g. the 
Mann–Whitney U-test) to compare baseline meas-
ures and differences between groups. The global 
alpha level was set at 0.05.
Results
From July 2011 to March 2012 we screened 29 
patients for eligibility in our inpatient rehabilitation 
centre (Figure 2). Twenty subjects were eligible and 
fulfilled the inclusion and exclusion criteria. Ten 
patients were randomly allocated to the external focus 
group and ten patients to the internal focus group. 
One patient in the internal focus group dropped out 
due to an early discharge to an acute hospital after 
recruitment before the intervention started. All other 
patients completed the intervention (Figure 2).
At study onset groups did not differ in important 
prognostic variables (as shown in Table 1). Both 
Randomized (n=20)
Allocated to group 1 (n=10)
external focus
• Received allocated 
intervention (n=10)
Allocated to group 2 (n=10 )
internal focus 
• Received allocated 
intervention (n=9)
• Did not receive allocated
intervention because of 
early discharge (n=1)
Analysed (n=9)Analysed (n=10)
Assessed for eligibility (n=29)
Excluded (n=9 )
• Early discharge (n=2 )
• Second stroke  (n=1)
• Not meeting 
inclusion criteria (n=6)
Figure 2. Flowchart (according to CONSORT, www.consort-statement.org).
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groups showed improved lateral body weight shift. 
However, the external focus group improved their 
maximum distance in lateral body weight shift sig-
nificantly more compared to the control internal 
focus group (8.7 cm ± 2.6 versus 4.5 cm ± 3.3; P = 
0.006). We did not find significant differences 
between the groups in anterior–posterior deviation 
during the task (2.3 cm ± 1.3 versus 1.2 cm ± 1.2; 
P = 0.085). In a post-hoc regression analysis we 
did not find any association (at level R2 > 0.2) of 
baseline variables with the effect of immediate lat-
eral body weight shift.
Discussion
Our study indicates that an external focus may 
improve the immediate maximum lateral body weight 
shift in patients after stroke while sitting. This means 
that patients are more able to shift their own body 
weight on the affected side while sitting when an 
external focus instruction is given by a physiothera-
pist. Surprisingly, the effect of such instruction seems 
quite large (e.g. patients using an external focus could 
double their maximum lateral body weight shift).
Because the anterior–posterior deviation during the 
task did not differ between groups, we think that the 
external focus instruction does not lead to a more so-
called ‘compensatory’ pattern (or sometimes called 
by physiotherapists ‘loss of movement quality’).
Our results are in one line with the described 
effects of external focus instructions used in other 
motor performance tasks after stroke.8–10 However, 
this study describes for the first time the immediate 
effects of an external focus to improve the body 
weight shift while sitting after stroke.
On the one hand it is known that focusing atten-
tion on an external point may allow a more auto-
matic control of movement without interferences 
in motor control processes as assumed by using an 
internal focus.4 On the other hand, the optimal dis-
tance of the external focus has not been fully inves-
tigated. In our study we placed a green circle just 
20 cm from the hip. Nevin and colleagues, study-
ing healthy subjects standing on a seesaw, used a 
greater distance and showed significantly improved 
balance (P < 0.01).18
One could argue that the sample size (n = 20) is 
small. However, we argue that this sample size was 
calculated earlier and was large enough to detect 
both a statistical and a clinically relevant result. 
Whereas patients, assessor and statistician were 
blinded, the therapist who instructed the patients 
was not blinded to group allocation. However, it is 
still unclear in which direction this might have 
biased the results of the study.
One has to keep in mind that it is not clear 
whether our results are applicable to more severely 
affected patients after stroke and whether immedi-
ate improvements have implications for motor 
learning and improvements of activities in the long 
term. It may be that our described external focus 
strategy would be a better way of treating body 
Table 1. Patients characteristics at baseline.
External focus 
group
Internal focus 
group
P-value
Age in years (mean ± SD) 71.67 ± 9.94 72.7 ± 4.62 0.55
Gender (male/female) 6/4 5/5 0.46
Type of stroke (ischaemic/haemorrhagic ) 7/3 7/3 1.0
Side (left/right) 5/5 5/5 1.0
Body height (mean ± SD) 168.78 ± 7.26 164.4 ± 6.43 0.18
Body weight (mean ± SD) 70.89 ± 9.13 71.6 ± 8.03 0.86
Duration of illness in days (mean ± SD) 59.0 ± 7.81 53.6 ± 17.4 0.40
Trunk Control Test (mean ± SD) 8.56 ± 5.43 11.6 ± 8.34 0.17
Functional Ambulation Categories (mean ± SD) 1.33 ± 0.50 1.6 ± 0.52 0.26
Fugl-Meyer Sensory Subtest lower limb (mean ± SD) 4.22 ± 1.48 4.5 ± 1.43 0.96
Behavioural Inattention Test (mean ± SD) 140.89 ± 11.3 140.9 ± 10.1 0.86
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weight shift over the longer term, but we must 
emphasize that this has not yet been proven.
For daily clinical physiotherapy the use of 
instructions is a very important aspect of therapy. A 
recent observational study found that physiothera-
pists used only 22% externally and 67% internally 
focused instructions in stroke rehabilitation.19 Future 
studies should find out whether instructions using an 
external focus can be translated into faster motor 
learning and improving activities of daily living.
Clinical messages
•• An external focus may improve the imme-
diate maximum lateral body weight shift 
in patients after stroke while sitting.•• This does not affect movement quality.
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